Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; disorder in solvent or counterion; R factor = 0.046; wR factor = 0.122; data-toparameter ratio = 23.0.
The title compound, [Cu(CH 3 CN)(C 12 H 12 N 2 ) 2 ](BF 4 ) 2 , crystallizes with two copper-containing cations and four tetrafluoroborate anions in the asymmetric unit. The structure represents a second crystal form of the salt, the first being an acetonitrile solvate [Watton (2009) . Acta Cryst. E65, m585-m586]. The complex cation has a distorted trigonal-bipyramidal geometry, whereas the previous structure exhibits a distorted squarepyramidal geometry. One of the four BF 4 À counter-ions is disordered, with a refined site occupancy of 0.8615 (17) :-0.1385 (17) .
Related literature
For the acetonitrile solvate structure, see: Watton (2009) . For geometrical analysis, see: Addison et al. (1984) ; Holmes (1984) ; Watton (2010) . For electrochemical behaviour of similar complexes, see: James & Williams (1961) . For the characteristic colour of four-coordinate Cu(II) species, see: Miller et al. (1998) .
Experimental
Crystal data [Cu(C 2 This aspect of the chemistry is currently under study.
The two crystal forms of the cation differ significantly in their structures. There is substantial distortion from idealized geometry in both cases, as would be expected from the small bite-angle of the phen ligand. The previous compund is best described as having a distorted square pyramidal geometry at copper; the τ descriptor of Addison et al. (Addison, 1984) , has a value of 0.24 (where τ = 0 for ideal square planar geometry and τ = 1 for trigonal bipyramidal),and the analysis of Holmes (Holmes, 1984) indicates that the structure is 73% along the Berry pseudorotation coordinate (D3h -> C2v -> C4v). By contrast, the current stucture is much closer to tbp (τ =. 63 and 0.72 for the two cations, 34.8% and 27.8% along pseudorotation coordinate). It is noted that a less sterically demanding ligand, 2-methylphenanthroline, affords a structure that is essentially tbp (τ = 0.9, 8.2%) (Watton, 2010) . The distortions from idealized geometry in both crystal forms of [Cu(2,9-DMP) 2 ] 2+ are consistent with the observation that the 2,9-dimethyl substituents destabilize the 5-coordinate cupric form of the bis-phenanthroline complex with respect to the less sterically hindered 4-coordinate cuprous form, as manifested in the more favorable reduction potential of the dimethyl complex with respect to the unsubstituted analog (James, 1961).
The steric strain results in quite different distortions within the two structures, however. Whereas the solvated structure exhibits substantial bowing of the phen ligands from the ideal planar geometry of an aromatic polycyclic ligand, no such bowing is observed in the present structure. In both cases, the copper ions lie out of the plane of the phenanthroline ligands, but the average deviation of the copper ions from the least-squares planes of the ligands is significantly greater (average = 0.55 (18) A) in the previous structure than it is in the current one (average = 0.29 (1) A). Apparently to offset these lesser distortions in the current structure, there is a significant deviation of the coordinated acetonitrile ligand from the expected linear geometry (Cu-N-C = 163.5°); the solvated structure showed far less distortion (Cu-N-C = 173.4 °).
Interestingly, this apparent destabilization of the Cu-acetonitrile bond results in a difference in chemical properties for the two crystal forms: While the solvated crystals are stable for extended periods of time when removed from the mother liquor, the unsolvated crystals undergo what appears to be a rapid deliquescence, which is accompanied by a change in color from green to purple. Previous studies (Miller, 1998) have shown this color to be characteristic of the unusual four-coordinate Cu(II) species. Further study of this interesting behavior is in progress.
supplementary materials sup-2 Figures   Fig. 1 . ORTEP of Cation 1 showing atom numbering scheme. Hydrogen atoms omitted for clarity and thermal ellipsoids drawn at 50% probability level. Fig. 2 . ORTEP of Cation 2 showing atom numbering scheme. Hydrogen atoms omitted for clarity and thermal ellipsoids drawn at 50% probability level.
Acetonitrilebis(2,9-dimethyl-1,10-phenanthroline)copper(II) bis(tetrafluoridoborate)
Crystal data [Cu(C 2 
